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(54) Abstract Title 

Collapsible, foldable loudspeaker 

ImI J^ 0 "* -r ker ,f s l*? b] * W«ng an enclosure made of stiff yet foldable sheet material and having 
at least three side walls 2-4 and at least one end wall (7,9) and a driver unit 31 mounted within the enclosure 

SET 3t H a8t T °* ^ Slde J? ,<S (2) 8 Wd ,ine (19) exte " di "9 ^een its ends XSSSSS^ 
I/ C h LnTwS ^i^^2 d b T eBn 3n Conditk,n and a « ndl *n. and in that the or 

Sng S?rSErT P and ereCled canditioris - invention also relates to a Wank 1 for 

The sheet material is preferably corrugated fibreboard or cardboard, but plastics are considered 
The loudspeaker may operate on the bending wave or distributed mode principle. 



FIG. 1 




a 

CD 

fO 

CO 
00 

ro 

ro 
en 
o> 



At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. ^ 
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This invention relates to a loudspeaker assembly of 
the kind comprising an enclosure made of stiff yet foldable 
sheet material, e.g. corrugated material, and having at 
5 least three side walls and at least one end wall and a 
driver unit mounted within the enclosure. The invention 
also relates to a blank of stiff yet foldable sheet 
material, e.g. corrugated material, which is erectable into 
an enclosure of a loudspeaker assembly. 

10 Corrugated material, such as corrugated cardboard, is 

well known as having good sound qualities. Examples of 
known loudspeaker assemblies in which corrugated material is 
used are WO-A-99/67, 974, US-A-4,122,911, US-A-3,941, 207 and 
EP-A-1 100,287. Ia each of ^ ^ loudapeaker 

15 assemblies the speaker enclosure is erected into a permanent 
form. 
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An aim of the present invention is to provide a 
loudspeaker assembly having an enclosure made of stiff yet 
foldable sheet material such as, for example, corrugated 
material, which can be configured between a collapsed 
Position when the loudspeaker assembly is not in use and an 
erected condition when the loudspeaker assembly is in use. 

According to one aspect of the present invention a 
loudspeaker assembly of the kind referred to is 
characterised in that at least one of the side walls has a 
fold line extending between its ends and is foldable so that 
the side walls can be configured between an erected 
condition and a collapsed condition, and in that the or each 
end wall is positionable either to retain the side walls in 
the erected condition or to permit the side walls to aove 
between the collapsed and erected conditions. 

The enclosure is designed to be collapsible and 
erectable many times with the end wall (s) holding or 
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"locking" the side walls in the erected condition. When the 
enclosure is collapsed, in a generally flat state, the 
loudspeaker assembly can easily be packed away between 
periods of use, e.g. at BBQs, parties and picnics. Although 
the enclosure is designed to be easily collapsible and 
portable, the loudspeaker assembly can of course be used in 
permanent positions in which it would remain erected. 

Preferably the or each end wall is foldably connected 
to a respective one of said side walls. In this way the or 
each end wall is folded flat against the side wall to which 
it is foldably connected when the side walls either are in 
the collapsed condition or are being moved between the 
collapsed and erected conditions. When the side walls are 
in the erected condition, the or each end wall is folded up 
within the tubular arrangement of the side walls to hold the 
latter in the erected condition. 

Typically the driver unit comprises a substantially 
flat acoustic device connected to the inside of one of the 
side walls. Preferably the driver unit also includes a back 
plate fixed to one of the other side walls and connected to 
the acoustic device by means of flexible lead means, the 
back plate including electrical connection means accessible 
at least when the side walls are in the erected condition to 
enable electrical signals to be supplied to the acoustic 
device. Conveniently the back plate is fixed within an 
aperture in one of the side walls. 

Conveniently at least some of the side walls have a 
double thickness of sheet material at their opposite end 
regions . 

Suitably the or each end wall has a main end wall 
panel and tab means foldably connected thereto, the tab 
means resiliently pressing against the side walls when the 
latter are in the erected condition. 
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Preferably the sheet material comprises corrugated 
material, e.g. corrugated fibreboard or cardboard. 
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Preferably the side walls are connected in a 
generally tubular configuration with an end wall at each end 
of the tubular configuration. Alternatively, however, the 
side walls, in the erected condition, could define a 
pyramidal structure, in which case there would only be a 
single end wall at the -base- of the pyramidal structure. 

Conveniently the enclosure has three side walls with 
only one of the side walls having a fold line extending 
between its ends. 



According to another aspect of the present invention 
there is provided a blank erectable into an enclosure ' for a 
loudspeaker assembly, the blank having at least three side 
15 wall panels hingedly connected together, two of the side 
wall panels being connective together, and at least one of 
the side wall panels having a fold line extending between 
its ends to enable the side wall panels, in their tubular 
configuration, to be moved into an erected condition or a 
collapsed condition, and at least one end wall panel 
foldably connected to the end of a respective one of said 
side walls. 

Embodiments of the invention will now be described 
by way of example only, with particular reference to the 
25 accompanying drawings, in which: 

Figure 1 is a plan of a blank of stiff yet foldable 
sheet material which can be erected to form an 
enclosure of a loudspeaker assembly according to the 
present invention; 



Figures 2 to 4 are schematic views not drawn to scale 
showing various stages in the erection of the blank 
shown in Figure 1 into a loudspeaker enclosure; 



Figures 5 and 6 are a side view and a front view, 
respectively, of the erected blank; and 
Figure 7 is a view of a driver unit of a loudspeaker 
assembly according to the present invention. 

5 Figure 1 shows a blank, generally designated by the 

reference numeral 1, made of stiff yet foldable sheet 
material. A particularly preferred material having good 
acoustic properties is corrugated material, e.g. corrugated 
fibreboard or cardboard having a pair of spaced apart flat 

10 parallel outer liner sheets and one or more fluted or 
corrugated sheets between these outer liner sheets. If more 
than one, e.g. two, fluted/corrugated sheets are provided 
they are separate by one or more intermediate flat sheets. 
In Figure 1 the blank is made from corrugated fibreboard 

15 comprising spaced apart outer liner sheets sandwiching two 
corrugated sheets separated by a flat inner sheet, the 
flutes or corrugations of the corrugated sheets extending in 
the directions of double-headed arrow A. In the blank 1 
fold lines are represented by crease lines. It will be 

20 appreciated that each fold line is formed either by a single 
crease line or closely spaced apart parallel crease lines 
represented, respectively, by a single dashed line or 
closely spaced apart parallel dashed lines. Shaded or 
cross-hatched portions of the blank represent parts of the 

25 blank which are glued together. 

The blank 1 comprises trapezial side wall panels 2 - 
4 (i.e. quadrilateral panels with one pair of sides parallel 
to each other) , panels 2 and 3 being f oldably joined 
together about a fold line 5 and panels 3 and 4 being 

30 f oldably joined together about a fold line 6. A 
substantially trapezial bottom wall panel 7 is foldably 
connected to one end of the side wall panel 3 about a fold 
line 8 and a substantially triangular top wall panel 9 is 
foldably connected to the other end of the side wall panel 

35 3 about a fold line 10. 
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Tabs 11 and 12 are foldably connected to opposite 
ends of the side vail panel about fold lines 13 and 14 
respectively. These tabs 11 and 12 are intended to be 
folded upwardly through about 180 • about the fold lines 13 
5 and 14, respectively, and adhered to correspondingly shaped 
shaded portions 11a and 12a, respectively, on the upper side 
(as viewed in Figure 1) of the side wall panel 4 to for* 
double thickness material at opposite ends of the panel 4 
A side flap 15 is foldably connected to side wall panel 4 
10 about a fold line IB and a tab 17 is foldably connected to 
the side flap 15 about a fold line 18. The tab 17 is 
foldable upwardly through approximately 180 • about the fold 
line 18 for adherence to a correspondingly shaped shaded 
portion 17a on the upper side (as viewed in Figure 1, of the 
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The side wall panel 2 has a medial fold line 19 
extending from end to end of the side wall panel 2 The 
fold line separates the panel into two similarly shaped 
parts 2a and 2b with part 2b being foldable downwardly (as 
viewed in Figure 1, relative to part 2a about the fold line 
19. Pairs of tabs 20. 21 and 22, 23 are foldably connected 
to opposite ends of the side wall panel 2 about fold lines 
24 and 25. These tabs 20-23 are intended to be folded 
upwardly about the respective fold lines 24 and 25 through 
approxi^tex, 180- and adhered to correspondingly shaped 
shaded portions 20a-23a on the upper side (as viewed in 
Figure 1) of the panel 2 to form double thickness material 
at opposite ends of the panel 2. 

The side wall panels 2 and 4 are folded upwardly 
through approximately 120 • about the fold lines 5 and 6 
respectively, and the shaded portion 15a on the underside 
(as viewed in Figure 1) of the side flap 15 is adhered to a 
correspondingly shaped shaded portion 2c on the upper side 
(as viewed in Figure 1, of the side wall panel 2 to create 
a partially erected tubular structure (see Figure 2). The 
panels 7 and 9 are folded upwardly about fold lines 8 and 
10, respectively, so as to be folded substantially flat 
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against the side wall panel 3 Inside the tubular structure. 
By moving the fold line 19 inwardly towards the fold line 6 
the side wall panel parts 2a and 2b are folded over against 
each other and are sandwiched between the side wall panels 
5 3 and 4 in a substantially flat or collapsed condition of 
the side wall panels. From the collapsed condition, the 
side wall panel parts 2a and 2b may be opened apart so as to 
occupy a common plane. As the parts 2a and 2b are opened 
the side wall panels 3 and 4 are also folded open about the 
10 fold line 6 so that the side wall panels 2-4 are configured 
in an erected condition (see Figures 3-6) having a 
substantially triangular configuration. 

The side wall panels are retained in their erected 
condition by folding each of the bottom wall panel 7 and top 

15 wall panel 9 upwardly (see Figures 3 and 4) from a collapsed 
position folded flat against the panel 3 to an erected 
position between the side wall panels 2 and 4. Ear 9e of 
tab 9b prevents the panel 9 from being pulled upwardly too 
far from its erected position. To facilitate the 

20 manipulation of the panels 7 and 9, the top wall panel 9 is 
provided with a finger hole 9a and the bottom wall panel is 
provided with a rectangular recess 7a. In the erected 
position of bottom wall panel 7 folded over tabs 7b and 7c 
resiliently press against wall panels 2 and 3, respectively. 

25 In the erected position of top wall panel 9, folded over 
tabs 9b and 9c resiliently press against wall panels 2 and 
3, respectively. Furthermore in the erected position of the 
top wall panel 9, the flat surface 9d of tab 9c is supported 
on the edge 17b of the folded over tab 17. To release this 

3 0 support prior to collapsing the side wall panels, the tab 9c 
is pressed inwardly by a user pressing inwardly a hinged tab 
2d cut in side wall part 2b. The hinged tab 2d is pressed 
through a hole 15b in registry therewith formed in the side 
flap 15 and presses the tab 9c. 

35 The glued and erected blank forms a loudspeaker 

enclosure formed of stiff yet foldable sheet material, e.g. 
corrugated material r which may be easily collapsed, for 
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storage and transport, and erected when in use. The 
enclosure is of frusto-pyramidal form and is intended to be 
used with the bottom wall panel 9 supported on the floor as 
shown in Figures 5 and 6. in order to save material, the 
5 bottom wall panel 7 need not (as shown) completely fill tne 
base of the enclosure. The substantially triangular top 
wall panel 9 elopes from front to rear and at an angle to 
the base as can be clearly seen in Figure 5. 

The aide wall panel 4 is formed with a keyhole 
10 opening 30. This opening 30 is provided to enable a driver 
unit 31 (see Figure 7) to be mounted within the enclosure 
The driver unit 31 consists of a substantially flat acoustic 
device 32, a back plate 33 having electric terminal means 34 
and wires 35 connecting the terminal means 34 to the 
15 acoustic device 32. The acoustic device 32 is adhered to 
the inside surface of the side wall panel 3 (i.e. the upper 
surface of the panel 3 as viewed in Figure 1) . Conveniently 
the acoustic device is adhered to the panel 3 when the 
enclosure is in its collapsed condition. when in the 
collapsed condition, a part circular recess 40 in the side 
flap 16 registers with a circular part of the keyhole 
opening 30. To facilitate the positioning of the acoustic 
device the latter may be provided with a handle 36. The 
back plate 33 is designed to be a push fit in the keyhole 
25 opening 30. The flexible wires 35 are able to accommodate 
the different spacings apart of the acoustic device 32 and 
the back plate 33 when the enclosure is moved between its 
erected and collapsed conditions. Although the back plate 
can be removed from its connection in the keyhole opening 30 
it is designed to remain permanently fitted in use when the 
enclosure can be repeatedly collapsed and erected. 

The acoustic device 32 may be of any suitable type 
known in the art. However particularly suitable transducers 
are described in WO 97/09859, W0 97/09861 and WO 97/09858. 

'5 The enclosure described herein is of generally 

frusto-pyramidal form and of generally triangular cross- 
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section* It is necessary for the double crease lines of the 
fold line 6 to be spaced apart a relatively large distance 
to accommodate the folded over side wall panel parts 2a and 
2b between the side wall panels 3 and 4 when the enclosure 
5 is in its collapsed "flattened" condition. The double 
crease lines of the fold line 5 axe less widely spaced apart 
but need to be able to accommodate the double thickness end 
regions of the panel 2 when in the collapsed "flattened* 
condition. The portions of the corrugated cardboard 

10 between the two crease lines of each of fold lines 5 and 6 
could be considered to constitute side walls of the erected 
enclosure. However the width of these ■portions" is 
sufficiently small for the enclosure, in its erected 
condition, to have an at least substantially triangular 

15 cross -section. 

in other embodiments of the invention, the enclosure 
could have more than three side walls. For example a 
collapsible enclosure could be designed with four or more 
side walls. With a four side wall enclosure, an opposite 

20 pair of side walls could have fold lines therein to enable 
the enclosure to be collapsed flat. It should also be 
realised that the enclosure could be designed as a 
collapsible pyramidal structure instead of a collapsible 
frusto-pyramidal structure. In this latter case there would 

25 be no top wall panel. In the preferred embodiment described 
the bottom wall panel 7 and the top wall panel 9 are 
foldably connected to the side wall panel 3. Alternatively 
these panels 7 and 9 could be foldably connected to other 
ones of the side wall panels. It is even possible for the 

3 0 top and bottom walls to be formed of separate members, e.g. 
end blanks, which are push fitted into position when the 
enclosure is in its erected condition. Although corrugated 
f ibreboard/cardboard is the presently preferred material for 
the enclosure it may be made, for example, of double skinned 

35 fluted polypropylene copolymer or of other stiff yet 
foldable sheet material which may or may not be corrugated 
or fluted and which may comprise plastics materials, e.g. 
EVA (ethylene vinyl acetate), BPS (polyform) or PVC. 
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CLAIMS 



1. A loudspeaker assembly comprising an enclosure 

L J*' f ° ldable aheet — ial having at 

least three side walls and at least one end wall and a 

ZT T ' Withln - Cl — charaoterised in 

TentL Tl ^ ° f ^ Side WallS * ^ld line 

extending between its ends and is foldable so that the side 

walls can be configured between an erected condition and a 

collapsed condition, and in that the or each end wall is 

L°l IT 16 6lther " rCtaia Slde ^ * ^ erected 
condition or to per.it the side walls to *ove between the 
collapsed and erected conditions. 

2 a loudspeaker assembly according to claim 1. 
wherein the or each end wall is foid-m, 
. _ aA - L 18 roldably connected to a 

15 respective one of said side walls. 

2 wh*«; 1< ^ dapeaker —•*ly according to claim 1 or 
2, wherein the driver unit comprises a substantially flat 
acoustic device connected to the inside of one of Z sil 



20 wherein^* * loud< *«*~ assembly according to claim 3, 

Inl of tT T„ al8 ° lnClUdeS 4 baCk > lat « "xed ^ 

one of the side walla to „v, 4.1. 

woiis co which the acoustic device i« ™t. 

« connootion .cc... ibl . « least th . .T^T^e 

U th. . rTCt . d condition to .nabl. .lectrld .ion.1. to". 
•<ippli.d to th. .couMle d«ice. 

5- A lou<tep M *. r MSMa>ly Mooral t 
«• A loudn».rt.r ...«,a,i y . ceordlnj „ 
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vails have a double thickness of sheet material at their 
opposite end regions. 

7. A loudspeaker assembly according to any one of 
the preceding claims , wherein the or each end wall has a 

5 main end wall panel and tab means foldably connected 
thereto, the tab means resiliently pressing against the side 
walls when the latter are in the erected condition. 

8. A loudspeaker assembly according to any one of 
the preceding claims , wherein the sheet material comprises 

10 corrugated material. 

9. A loudspeaker assembly according to claim 9, 
wherein said corrugated material comprises a pair of spaced 
apart and parallel flat liner sheets with at least on sheet 
of corrugated material sandwiched therebetween. 

15 10. A loudspeaker assembly according to claim 8 or 

9, wherein the corrugated material comprises corrugated 
fibr aboard or cardboard. 

11. A loudspeaker assembly according to any one of 
the preceding claims, wherein the side walls are connected 

20 in a generally tubular configuration with an end wall at 
each end of the tubular configuration. 

12. A loudspeaker assembly according to any one of 
the preceding claims, wherein the side walls, in the erected 
condition, define a frus to -pyramidal structure. 

25 13. A loudspeaker assembly according to any one of 

claims 1 to 8, wherein the side walls, in the erected 
condition, define a pyramidal structure. 

14. A loudspeaker assembly according to any one of 
the preceding claims, wherein the enclosure has three side 
30 walls with only one of the side walls having a fold line 
extending between its ends. 
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15. A blank made of stiff yet foldable sheet 
material erectable into an enclosure for a loudspeaker 
assembly, the blank having at least three side wall pLH 
hingedly connected together, two of the side wall panels 
5 being connectible together, and at least one of the side 
wall panels having a fold line extending between its ends to 
enable the side wall panels, in their tubular configuration, 
to be moved into an erected condition or a collapsed 
condition, and at least one end wall panel f I 
10 connected to the end of a respective one of said side wa^s 

matsri V' * ^ aCC ° rdin * to clai » therein the sheet 
material comprises corrugated material, e.g. corrugated 
fibreboard or cardboard. 

is 4r>. * blank "* ° f cor ^^ material erectable 

15 into a loudspeaker enclosure, the blank being constructed 
and arranged substantially as herein described with 
reference to, and as illustrated in, Figure 1 of £ 
accompanying drawings. 
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